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Abstract
The authors of this article analyzed the differences in output when searching MEDLINE direct and
MEDLINE via citation management software, EndNoteX1®, EndNoteWeb®, and RefWorks. Several
searches were performed on Ovid MEDLINE and PubMed directly. These searches were compared
against the same searches conducted in Ovid MEDLINE and PubMed using the search features in
EndNote X1, EndNote Web, and RefWorks. Findings indicated that for in-depth research, users
should search the databases directly rather than through the citation management software interface.
The search results indicated it would be appropriate to search databases via citation management
software for citation verification tasks and for cursory keyword searching.
Keywords: citation management software, EndNote, EndNote Web, MEDLINE, Ovid, PubMed, RefWorks

Introduction
The purpose of this article is to analyze the differences in output when searching MEDLINE direct versus searching MEDLINE via citation management software, EndNote X1®,
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EndNote Web®, and RefWorks. Searching via RefWorks and EndNote may be easier and
more convenient for searchers, but what are the limitations of using citation management
tools to conduct research? How do the search results differ? When would it be most appropriate to search MEDLINE through RefWorks or EndNote Web versus searching MEDLINE through PubMed or Ovid?
Methodology
EndNote X1, EndNote Web, and RefWorks were selected for this study based on the prominent use of EndNote at the Indiana University School of Medicine and the appeal of features of Web-based citation management products. EndNote X1 was the version used for
all EndNote searches conducted, but within this paper, this version will be referred to
simply as EndNote. The most recent release of RefWorks (August 2007) was used for the
RefWorks searches. Four searches were conducted searching MEDLINE via RefWorks,
EndNote (EN), EndNote Web, PubMed direct, Ovid MEDLINE via EndNote and RefWorks, and Ovid MEDLINE direct. The search strategies were based on an earlier article
written by Gall and Brahmi.1 The search strategies included Medical Subject Heading
(MeSH) combined with free-text; MeSH combined with author; Non-MeSH; and known
citation verification. Ovid and PubMed were selected for the 2004 study and this analysis
because they are the two most commonly used versions of MEDLINE in academic health
sciences and hospital settings. The specific Ovid database used in the study was MEDLINE
(1950 – November Week 2).
The analysis was limited to the searching features in RefWorks, EndNote, and EndNote
Web and does not focus on the citation management capabilities of these products. In particular, the focus was on how well the software handled sophisticated searches, how the
data looked when retrieved, and the usability of the data upon import. Usability of the
data upon import included the ease of linking to the actual data and whether the data
needed to be corrected. EndNote version X1 was searched on November 20, 2007.
RefWorks and EndNote provide caveats in their materials about searching online databases via citation management software interfaces.
Caveat from RefWorks FAQ:
You will always get better search results by searching directly in the catalog or
data source. The searching protocol used in the Search/Online Catalog or Database area will provide some basic searching, but not to the level of detail that
searching directly does. We always recommend for complex searching strategies—search the source directly. (http://www. refworks.com)
Caveat from EndNote X1 Manual:
This search interface is not intended to replace the advanced search options offered by your information provider’s search interface. There may be times when
you want to use the information provider’s search interface (for example, to take
advantage of a thesaurus of search terms) and then import the references into
EndNote.
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Another viable option for reference management is Zotero (http://www.zotero.org/),
which is known as an open-space, Web-based citation management software. It is an extension of the Mozilla Firefox Web browser, a free alternative toMicrosoft Internet Explorer,
which is commonly used by the medical faculty, staff, and students of Indiana University
School of Medicine. Search hits from Firefox are selected and imported into Zotero, which
collects, manages, and cites resources from the Internet. While databases cannot be searched
directly through Zotero, it is possible to import references from the institution’s databases
into Zotero. Though it has many features, Zotero was excluded from this study because it
does not link out to other databases.
Results
RefWorks Outcomes
RefWorks has both a Quick Search and an Advanced Search. The Advanced Search is similar to the search feature in EndNote and allows the user to search either Descriptor, Title,
Primary, Authors, Pub Year, or Any Field and to create searches using the Boolean operators: And, Or, Not. Quick Search is a search box that allows the user to enter text either
using free form or search syntax.
RefWorks displayed 199 results from the RefWorks PubMed (Quick Search) in less than
one minute. The default is to download 50 references at a time. When set to retrieve a
higher number of results (500), RefWorks still retrieved all results in less than one minute.
Excluding the Boolean operator AND had no effect on the search results or speed of retrieval. When searching for an author’s name in PubMed via RefWorks, a comma between
the last and first name should be excluded. Including a comma will retrieve zero results.
This is the same format used to conduct Author searches in PubMed. Users who are familiar with the searching strategies in PubMed will find the Author search easy to use.
When searching LH Einhorn AND testicular-neoplasms in PubMed via RefWorks
Quick Search, two results are returned. One-hundred and forty-seven results were retrieved
in both the Author (LH Einhorn) and Descriptors fields search (testicular-neoplasms) when
searching Author (LH Einhorn) and Any Field (testicular-neoplasms) (see Table 1). Quick
Search searches title, author, and subject headings (keywords) depending on the fields
supported by the database. Boolean operators are not needed when using Quick Search.
Users should know that although the search strategy appears in quotations on the results
page, it is not actually searched only as a phrase, as is evident from the search results.
Conclusion: After searching various combinations of terms, searching PubMed via RefWorks Quick Search retrieved the most results using a keyword search. Simple searches of
one to two concepts or keywords worked best.
Searching Ovid MEDLINE via RefWorks returned zero results for all searches in Table
1. As indicated by the data in all of the tables, searching Ovid MEDLINE via RefWorks
frequently returned few results.
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Table 1. Combined Author and MeSH Term

Combined Author and Subject
Search (MeSH)
Ovid MEDLINE

Einhorn
AND
Testicular

LH Einhorn
AND
TesticularNeoplasms

Einhorn
AND
TesticularNeoplasms

Einhorn LH*
AND
Testicular

21

150

169

0

PubMed

200

2

183

157

RefWorks PubMed
Quick Search
Author & Descriptors
Author & Any Field

199
179
179

2
147
147

678
652
652

157
157
157

0
0
0

0
0
0

0
0
0

0
0
0

EndNote PubMed
Author & Keywords
Author & Any Field

0
179

164
164

166
166

0
176

EndNote MEDLINE (Ovid)
Author & Keywords
Author & Any Field

169
181

150
150

169
169

150
159

0
179
N/A

0
0
N/A

166
166
N/A

0
157
N/A

RefWorks MEDLINE (Ovid)
Quick Search
Author & Descriptors
Author & Any Field

EndNote Web PubMed
Author & Keywords
Author & Any Field
EndNote Web MEDLINE (Ovid)

The terms “lyme disease AND children” were searched in PubMed. “Lyme disease”
and “child” (children—non MeSH heading) were each searched alternatively as a MeSH
heading and as free text. The search results for all three variations of the PubMed search
via RefWorks were identical (see Tables 2 and 3). The PubMed search via RefWorks is a
feature that comes built into the RefWorks program. CSA (owner of RefWorks) has
mapped the search fields available in RefWorks to PubMed. Search results were returned
and downloaded quickly (less than 1 minute).
Table 2. Combined Subject Search (MeSH) and Free-Text: Native Databases
Combined Subject Search (MeSH) and Free-text

Lyme Disease and Children

Ovid MEDLINE
1. Lyme Disease/
2. Child/
3. 1 and 2
4. Limit 1 to “all child (0 to 18 years)”

6,546
1,072,907
1,153
1,168

PubMed
1. Lyme Disease/
2. Child/
3. 1 and 2
4. Limit 1 to “all child (0 to 18 years)”

7,881
1,302,568
1,030
1,353
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Table 3. Combined Subject Search (MeSH) and Free-Text: Citation Managers
Combined Subject Search (MeSH) and Free-text

Lyme Disease and Children

RefWorks PubMed
Quick Search
Descriptors & Any Field
Descriptors & Any Field
Any Field & Any Field

1,052
1,052 (lyme disease)
1,029 (child)
1,052

RefWorks MEDLINE (Ovid)
Quick Search
Descriptors & Any Field
Any Field & Any Field

41
46
54

EndNote PubMed
Descriptors & Any Field
Descriptors & Any Field
Any Field & Any Field

6,614 (lyme disease)
1,207,816 (child AND children)
990 (lyme disease AND children)

EndNote MEDLINE (Ovid)
Descriptors & Any Field
Descriptors & Any Field
Any Field & Any Field

6,583 (lyme disease)
415,287 (child AND children)
286 (lyme disease AND children)

EndNote Web PubMed
Descriptors & Any Field
Descriptors & Any Field
Any Field & Any Field

6,852 (lyme disease)
1,207,816 (child AND children)
1,061 (lyme disease AND children)

EndNote Web MEDLINE (Ovid)

N/A

Results of searching Variations of the term GATA-3 are shown in Table 4. The term was
selected because it is both alphanumeric and contains a hyphen. GATA-3 is a non-MeSH
term. Beginning in 2006 NLM created a MeSH term, GATA3 Transcription Factor.
Searches conducted in both PubMed and Ovid MEDLINE via RefWorks returned the
most results searching the first form of the term GATA-3. The next two search terms,
GATA 3 and GATA3, returned very few search results across the board. RefWorks Quick
Search in both PubMed and Ovid MEDLINE returned the only search results from these
searches. Using the RefWorks Quick Search to search PubMed retrieved 18 results for
GATA 3. Many of these results were returned because the number 3 was found in page and
volume numbers of citations for articles with the term GATA in the title and description.
Searching PubMed via RefWorks retrieved much better results than searching Ovid
MEDLINE via RefWorks. This could be the result of several factors.
CSA (creators of RefWorks) set up the PubMed online search, and the two resources
can “talk” to each other because the two databases are mapped.
The Ovid interface is more complex than PubMed and may be more difficult to search
via citation management software. Ovid MEDLINE searches via EndNote as previously
demonstrated by Gall and Brahmi1 retrieved fewer results than PubMed searches via EndNote across the board. However, searching Ovid MEDLINE direct retrieved numbers comparable to PubMed.
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Table 4. GATA-3, Non-MeSH Term with Two Variants
Non-MeSH Search

GATA-3

GATA 3

GATA3

Ovid MEDLINE
PubMed
RefWorks PubMed
Quick Search
Descriptors
Any Field

523
510

499
1,794

607
589

494
494
494

18
0
0

4
0
0

RefWorks MEDLINE (Ovid)
Quick Search
Descriptors
Any Field

257
0
257

4
0
0

2
0
0

EndNote PubMed
Descriptors
Any Field

0
509

0
42

0
4

EndNote MEDLINE (Ovid)
Descriptors
Any Field

0
500

0
0

0
1

EndNote Web PubMed
Descriptors
Any Field

0
509

0
19

0
4

EndNote Web Medline (Ovid)

N/A

N/A

N/A

When would it be appropriate for researchers to search MEDLINE or other databases
via citation management software? RefWorks performed well on the citation verification
search. Users may want to conduct simple keyword searches in online databases using the
RefWorks interface for unique searches that will not retrieve an overwhelming number of
results. RefWorks performed best with simple search strategies (see Tables 1, 2, and 3).
EndNote Outcomes
EndNote displayed the 169 results from the EndNote MEDLINE (Ovid) search in less than
one minute. Two of the 169 results were duplicates according to EndNote’s Find Duplicate
command, and the dates ranged from 1971 to 2007. EndNote displayed the 181 results from
the “Any Field” EndNote MEDLINE (Ovid) search in less than one minute. Three of the
181 results were duplicates according to EndNote’s Find Duplicate command, and the dates
ranged from 1971 to 2007.
When using the Keyword limit on the EndNote’s connect to PubMed (NLM), zero hits
occurred because a non-MeSH term was used. Keywords in EndNote PubMed are the National Library of Medicine MeSH terms, which is different from natural language terms.
Searchers need to know that PubMed Keyword search is based on the MeSH terms. The
search was repeated using Any Field, and netted 179 results, which were displayed in less
than one minute. Two of the 181 results were duplicates according to EndNote’s Find Duplicate command, and the dates ranged from 1971 to 2007.
When searching “LH Einhorn” and “testicular-neoplasms,” a MeSH term, and using the
Keyword limit on the EndNote connect to PubMed (NLM), 164 hits occurred. The search
was repeated using Any Field, and netted 164 results, which were displayed in less than
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one minute. The dates ranged from 1977 to 2007. When searching “Einhorn” and “testicularneoplasms,” there were 166 results, including one with Einhorn’s name misspelled as EH
Einhorn and one without a middle initial, L Einhorn.
EndNote Web Outcomes
EndNote Web 2.0 connected to PubMed quickly and downloaded 200 hits within a minute.
The dates ranged from 1971 to 2007. EndNote Web was quick and efficient when connecting from within EndNote Web to PubMed. However, when selecting MEDLINE (Ovid) in
EndNote Web, an authentication box appeared asking for UserID, Password, and Group
ID. EndNote Web’s help system stated: “Connections to online databases through EndNote Web originate from the EndNote Web server rather than your connection, so IP authentication or proxy authentication will not take place, and a username and password
may be required by the online database. Contact your institution’s help desk to see if they
have a username and password for this resource.” Libraries often have the ability to create
accounts with Ovid and other database vendors, which can be time consuming since technical staff has to create individual accounts and then remove individuals that leave the
institution. So, the authors opted not to pursue this with the vendor or their information
technology staff because it seemed more trouble than it was worth. One would be better
off teaching users to use Ovid search directly and download the citations into EndNote.
When contacting EndNote Web help concerning the situation, they replied in two hours
and stated:
In our upcoming release due out mid-January, an administrative tool will be
available to allow site administrators to upload custom connection files, including custom URLs. Administrators need to use EndNote desktop to create and
maintain these files. This support will also extend to bibliographic styles and import filters.
Citation Verification
Gall and Brahmi added a citation verification search to their analysis of EndNote searching
to compare systems;1 the same citation verification search was tested in RefWorks. The
citation that was tested in 2004 was five months old at the time, which made it four years
old at the time of this analysis. The citation used was:
Houghton, J.; George, W.D.; Cuzick, J.; Duggan, C.; Fentiman, I.S.; Spittle, M.
Radiotherapy and Tamoxifen in Women with Completely Excised Ductal Carcinoma in Situ of the Breast in the UK, Australia, and New Zealand: Randomised
Controlled Trial. Lancet 362, no. 9378 (July 12, 2003): 95–102.
A title field search was done in RefWorks using both PubMed and Ovid MEDLINE.
The first eight words of the article title were searched. Both PubMed and Ovid MEDLINE
retrieved the article when searched via RefWorks. PubMed retrieved six articles total and
Ovid MEDLINE retrieved seven. RSS feeds are one way researchers keep up on publications by author(s) or new publications from a particular journal, entity, or on a particular
topic. RefWorks allows users to set up RSS feeds to import to their RefWorks library.
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Searches in online databases via RefWorks return results in a new window. The user
has the option to import all, some, or none of these references into his or her permanent
RefWorks library. Complete citation information is retrieved including abstract, DOI, a
date stamp, and the authors’ affiliations. PubMed provides a link directly to the article in
PubMed, and RefWorks is also SFX-enabled. The user also has the option to automatically
generate a search in PubMed for additional articles by the same author or authors, and to
find similar articles. Other features of interest include the ability to share RefWorks folders
with others, even those who may not have a RefWorks subscription, and to create multiple
accounts.
Discussion
The authors were interested in discovering the differences between searchingMEDLINE
using citation management software and searching MEDLINE using the native interfaces
of both Ovid and PubMed. When searching PubMed through EndNote Connect and EndNote Web, it is important to know that Keywords are the NLM’s MeSH terms in EndNote
and EndNote Web. Text word searching can be done using EndNote and EndNote Web’s
Any Field.
Connections to online databases through EndNote Web do not use IP authentication or
proxy authentication. Libraries often have the ability to create accounts with Ovid and
other database vendors, which can be time consuming since technical staff has to create
individual accounts and then remove individuals when they leave the institution. The authors concluded that at this time the best solution is to avoid connecting from EndNote
Web to vendor databases that require authentication, but rather teach the use of the native
databases and export references to EndNote Web or other citation management software;
another option is to use the EndNote Web connection to PubMed.
How do the search results differ? EndNote and EndNote Web performed the “MeSH
AND Free Text” and the “non-MeSH” searches with either the same or similar results.
What are the limitations of using citation management tools to conduct research? The
search comparisons for this study suggest that researchers who rely solely on searches conducted via citation management tools are missing potentially important articles. Searching
databases via citation management software did work well for the citation verification task
(RefWorks and EndNote).1 RefWorks is automatically set up to search free online databases including PubMed and a variety of university libraries’ online catalogs. For users to
be able to search subscription databases specific to their institution, a local RefWorks administrator must set up access. Setting up access to subscription databases via RefWorks
is fairly simple but does require regular maintenance, as access to databases may change.
The authors set up access to Ovid MEDLINE via RefWorks. While searching online databases via RefWorks did not retrieve as many results as searching the native databases,
searching Ovid MEDLINE via RefWorks retrieved the fewest number of results.
When would it be most appropriate to search MEDLINE through RefWorks, EndNote
Web, or EndNote versus searching MEDLINE through PubMed or Ovid? If researchers
have already done the majority of their research and simply want to find out if any new
articles or citations can be uncovered, conducting their search via citation management
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software would be appropriate. RefWorks can also import information from RSS feeds set
up in databases, which was previously mentioned. This would be another way to periodically update a personal or group citation collection. PubMed allows the user to set up RSS
feeds, which can be imported into RefWorks; however, Ovid MEDLINE allows only the
user to receive e-mail alerts at this time.
Conclusion
EndNote and EndNote Web performed similarly. The authors concluded that at this time
the best solution is to avoid connecting from EndNote Web to vendor databases that require authentication. It is best to teach the use of the native databases for research searching and export references to citation management software. Another good option is to use
the EndNote Web connection to PubMed.
The authors do not recommend using RefWorks to search Ovid MEDLINE. If researchers choose to use RefWorks to search PubMed for purposes other than citation verification,
it is recommended that they conduct a Quick Search using one or two keywords. RefWorks
Quick Search brought back an equal number, or more, of search results than using RefWorks Advanced Search.
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